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INTRODUCTION
A stu d y  h as b een  made o f  th e  u s e  o f  c h lo r o m e th y la t io n  
p r o d u c ts  i n  p r e p a r a t io n  o f  s u b s ta n c e s  o f  p h a rm a co lo g ic  i n ­
t e r e s t .  The b i s ( c h i o r o m e t h y l a t i o n ) - d e r i v a t i v e s  o f  p o l y -  
n u c le a r  a ro m a tic  h yd rocarb on s , v i z . ,  n a p h th a le n e ,  b ip h e n y l  
and b ib e n z y l  have been  p rep ared  and c o n v e r te d  to  d ia m id in e s  
and b a s i c  e t h e r s .  Two o f  th e s e  d ia m id in e s ,  4 ,4 * - b i s ( a m id in o ­
m eth y l ) b ib e n z y l  d ih y d r o c h lo r id e  and 4 , 4 ' - b i s ( a m id in o m e t h y l ) -  
b ip h e n y l  d ih y d r o c h lo r id e  were found  t o  p o s s e s s  a h ig h  ord er  
o f  a n t i b a c t e r i a l  a c t i v i t y  when t e s t e d  in  v i t r o  u s in g  c u l t u r e s  
o f  M ycobacterium  tu b e r c u lo s is ,H 3 7 R v  ( 1 3 ) .  B ecau se  o f  th e  
a v a i l a b i l i t y  o f  c h lo r o m e th y l d e r i v a t i v e s  o f  srom a.tic hydro­
carb on s th rough  th e  c h io r o m e th y la t io n  r e a c t i o n  and th e  e a s e  
o f  t h e i r  r e a c t i o n s  w ith  n u c l e o p h i l i c  r e a g e n t s ,  th e  c o n v e r s io n  
o f  c h lo r o m e th y l  in t e r m e d ia t e s  t o  v a r io u s  pharm acodynam ically  
a c t i v e  s u b s ta n c e s  d e s e r v e s  f u r th e r  study#
In  th e  p r e s e n t  i n v e s t i g a t i o n ,  th e  b i s ( c h l o r o m e t h y l ) -  
d e r i v a t i v e s  o f  d ip h e n y le th e r  ( I ) ,  1 , 3 -d ip h enoxypropan e ( I I )  
and 1 , 5 -d ip h en o x y p en ta n e  ( I I I )  have been p rep a red  f o r  u se  as  
in t e r m e d ia t e s  in  p r e p a r a t io n  o f  su b s ta n c e s  o f  p o s s i b l e  
p h a rm a co lo g ic  i n t e r e s t #
I
4 , 4 ' - b i s ( c h lo r o m e th y l)d ip h e n y l  e t h e r
C1CH,
C l C H g - ^ ^ - O -  ( CH2 ) 3 - ° “̂  ^ - CH2C1
I I
1 , 3 - b i s ( 4 -c h lo r o m e th y lp h e n o x y )propane  
C1CH GHgCl
I I I
1 , 5 - b i s ( 4 -ch lo r o m e th y lp h e n o x y )p e n ta n e
From- t h e s e  in t e r m e d ia t e s ,  th e  c o r r e sp o n d in g  a m id in es  
( I V ) ,  a ra lk y a m in es  (V ), I m id a z o l in e s  (VI) and b a s i c  e t h e r s  
(V II )  have b een  p rep ared  a s  i n d i c a t e d  s c h e m a t ic a l ly  in  











aBy way o f  im id o e s t e r  h y d r o c h lo r id e*  ^By way o f  c a r b o x y l ic  
a c id  and e t h y l  e s t e r  t h e r e o f .
The u s e  o f  c e r t a i n  o f  th e  in t e r m e d ia t e s  shown in  
F ig u re  1 f o r  p r e p a r a t io n  o f  "basic e s t e r s  (V I I I )  and i s o -  
n i p e c o t i c  a c i d  d e r i v a t i v e s  (IX) h as  a l s o  b een  c o n s id e r e d  
and work on t h e s e  compounds i s  c u r r e n t ly  in  p r o g r e s s .
I n t e r e s t  in  th e  s u b s t i t u t e d  a c e ta m id in e s  (IV) was 
s t im u la t e d  by th e  s u c c e s s  o b ta in e d  in  th e  u se  o f  propam idine  
(X ), p en ta m id in e  (X II )  and r e la .t e d  compounds in  tr e a tm e n t  o f  
v a r io u s  t r o p i c a l  d i s e a s e s  (2 )  (3 )  (4 )  (1 4 )  ( 1 5 ) .  E xam in ation  
o f  th e  s t r u c t u r e s  o f  two o f  th e  a m id in es  w hich have been  
p rep a re d , (XI) and ( X I I I ) ,  r e v e a l s  t h e i r  hom ologous r e l a t i o n ­






H2N -C -C H g >0-(CH2 ) 5-0.o CHg- g
X III
S in ce  r e l a t e d  monoamidines have "been shown t o  p o s s e s s  
no t r y p a n o c id a l  a c t i v i t y ,  i t  i s  c l e a r  t h a t  th e  sym m etr ica l  
s t r u c t u r e  w ith  th e  p o la r  am idino grou p s a t  each  e x tr e m ity  
i s  th e  key t o  a c t i v i t y  in  t h i s  s e r i e s .  The m ost a c t i v e  
compounds i f  d e p ic t e d  i n  t h e i r  m ost ex ten d ed  form s are grouped  
w it h in  c e r t a i n  l e n g t h  l i m i t s ,  s t i lb a m id in e  b e in g  th e  s h o r t e s t  
and p en ta m id in e  th e  l o n g e s t .  Longer or s h o r t e r  m o le c u le s  
are g e n e r a l l y  l e s s  a c t i v e  ( 2 0 ) .  The th r e e  a m id in e s  w hich  
have b een  p rep a red  from p r o d u c ts  o f  c h lo r o m e th y la t io n  o f  
d ip h e n y l  e t h e r  (XIV), 1 , 3-d ip hen oxypropane (X I) and 1 , 5 - d i -  
phenoxypen tan e (X I I I )  p o s s e s s  th e  s t r u c t u r a l  q u a l i f i c a t i o n s  
f o r  ch em o th era p eu tic  a c t i v i t y  as  r e g a r d s  th e  s p a t i a l  r e l a ­
t i o n s h i p  o f  th e  two am idine g ro u p s .
The am id in es  were p rep ared  from th e  c h lo r o m e th y l i n t e r ­
m e d ia te s  by way o f  th e  n i t r i l e s  and im id o - e s t e r  h y d r o c h lo r id e s  
a s  i n d i c a t e d  by th e  e q u a t io n s  f o r  t h e  r e a c t i o n s  by means o f  
which 4 , 4 1- b i s ( a m id in o m e t h y l )d ip h e n y l e th e r  d ih y d r o c h lo r id e
(XIV) was p rep a red . A number o f  a l t e r n a t e  p ro c e d u r e s  f o r  
c o n v e r s io n  o f  n i t r i l e s  t o  am id ines c o u ld  p ro b a b ly  a l s o  be  
u se d  ( 2 1 ) .
C1CH,
NGCH.








CBz d~0C2Bs .  2 HC1




•OHgĈ -NHg . 2 HC1
V i r t u a l l y  a l l  th e  compounds grouped  under a n t i h i s t a m i n i c  
drugs c o n t a in  th e  s t r u c t u r a l  u n i t  RgN-C-C-X i n  w hich X i s  an 
a r a lk o x y  grou p , d i s u b s t i t u t e d  amino group or an a r a lk y l  group, 
They c o u n te r a c t  many m a n i f e s t a t io n s  o f  h is ta m in e  t o x i c i t y ,  
even  in  c o n d i t i o n s  (derm al a l l e r g i e s )  i n  w hich th e  r o l e  o f  
h is ta m in e  i s  r e l a t i v e l y  I n s i g n i f i c a n t  ( 8 ) .  The b a s i c  e t h e r
(XV) was p rep a red  f o r  t e s t i n g  f o r  a n t ih i s t a m i n i c  a c t i v i t y  






F u rth er  i n t e r e s t  in  th e  b a s i c  e t h e r s ,  such  as  (XV) o f  
t h i s  s e r i e s  a r i s e s  from t h e i r  s t r u c t u r a l  r e l a t i o n s h i p  t o  a 
number o f  b a s i c  e t h e r s  found by M arinopoulo (16 )  to  p o s s e s s  
co r o n a ry  d i l a t i n g  and a n t i f i b r i l l a t o r y  a c t i v i t y .  In  th e  
s e r i e s  o f  4 ( 2 - d ie t h y la m i n o e t h o x y )-C(,d\x- d i a l k y l - s t i l b e n e s  
(X V II) ,  4 ( 2 -d ie t h y la m in o e th o x y  )-of, c*f - d i m e t h y l - s t i l b e n e  (X V III) 
was found. to  p o s s e s s  s u f f i c i e n t  coronary d i l a t i n g  and a n t i -  
f i b r i l l a t o r j r  a c t i v i t y  and to  be o f  s u f f i c i e n t l y  low  t o x i c i t y ,  
to  be o f  f u r th e r  i n t e r e s t .
A s im i la r  e f f e c t  on coron ary  c i r c u l a t i o n  and th e  h e a r t  
was o b ser v ed  in  2 ( 2 -d ie th y la m in o e th o x y )b ip h e n y l  (XIX) (2 5 )  
( 2 6 ) ;  4 ( 2 - d i e t h y la m in o e t h o x y ) - s t i l b e n e  (XX) and 4 ( 2 - d i e t h y l -  





The c l o s e  s t r u c t u r a l  r e l a t i o n s h i p  o f  compound (XXII) 
d e s c r ib e d  in  t h i s  paper and compounds (X X III) and (XXIV) 
r e s p e c t i v e l y ,  j u s t i f i e s  th e  p h a rm a co lo g ic  stu d y  o f  i t s  
e f f e c t s  on coron ary  c i r c u l a t i o n  and th e  h e a r t .
I t  lias b een  known s in c e  th e  e a r ly  o b s e r v a t io n s  o f  
V u lp iu s  (1856 ) t h a t  a s e c r e t i o n  o f  a d r e n a l  m ed u lla  can r a i s e  
th e  b lo o d  p r e s s u r e  in  la b o r a t o r y  a n im als  and in  man. A f t e r  
th e  i s o l a t i o n ,  p u r i f i c a t i o n  end the  e l u c i d a t i o n  o f  th e  s t r u c ­
tu r e  o f  I t s  main component, e p in e p h r in e ,  s h o r t l y  a f t e r  1900 ,  
th e  s i m i l a r i t y  o f  i t s  ch em ica l p r o p e r t i e s  and th o se  o f  c e r t a i n  
p u t r e f a c t i v e  am ines a t t r a n t e d  th e  a t t e n t i o n  o f  Barger and 
D ale  ( 6 ) .  In  a com preh ensive  i n v e s t i g a t i o n ,  th e y  s y n t h e s iz e d  
a s e r i e s  o f  compounds h a v in g  in  common th e  p h e n y le th y la m in e  






w e l l  as in  th e  "benzene r i n g .  These am ines were t e s t e d  as  
v a s o p r e s s o r s .  That th e  aro m a tic  r in g  i s  not a b s o l u t e l y  
e s s e n t i a l  f o r  p r e s s o r  a c t i v i t y  i s  a t t e s t e d  by th e  weak 
p r e s s o r  a c t io n  o f  isoam ylam ine which i s  found n a t u r a l l y  as  
a p u t r e f a c t i o n  p rod u ct o f  l e u c i n e .  Other a l i p h a t i c  amines 
sh a re  in  t h i s  p r o p e r ty ,  and some, f o r  in s t a n c e  2 -am in o-  
h e p ta n e ,  have found t h e r a p e u t ic  u s e .  N e v e r t h e l e s s ,  th e  
a r y le t h y la m in e s  p o s s e s s  a much h ig h e r  ord er  o f  sympathomi­
m e t ic  a c t i v i t y  ( 8 ) ,
Of f u r th e r  i n t e r e s t  i s  th e  f a c t  t h a t  d uring  th e  p a s t  
few  y e a r s  a r a lk y la m in e s  have r e c e iv e d  c o n s id e r a b le  a t t e n t i o n  
a s  p o t e n t i a l  a n a lg e s i c  a g e n t s .  The term a ra lk y la m in e  i s  
a p p l i e d ,  in  g e n e r a l ,  to  compounds o f  th e  ty p e  A r - (CHg) n-NRg, 
where n may vary from 1 to  6 and the c h a in  may be s u b s t i t u t e d  
or u n s u b s t i t u t e d ;  -NRg i s  a prim ary, secon d ary  or a t e r t i a r y  
amino group . Major a t t e n t i o n  has been  g iv e n  to  th o s e  compounds 
t h a t  may be c o n s id e r e d  as d e r i v a t i v e s  o f  p -p h e n y l-e th y la m in e ,  
h ig h e r  or lo w er  homologs o f  t h i s  b a s i c  s t r u c t u r e  and v a r io u s  
s u b s t i t u t i o n  p ro d u c ts  t h e r e o f .  A number o f  r e p o r t s  
have b een  made to  th e  e f f e c t  t h a t  e p in e p h r in e  and ep h ed r in e  
m a n if e s t  an a n a lg e s i c  a c t io n  in  human s u b j e c t s  (10 )  (1 7 )
(1 8 )  ( 2 2 ) .
The apparent s t r u c t u r a l  s i m i l a r i t y  betw een p h e n y l-  
e th y la m in e  (XXV)and th e  compound (XXVI) d e s c r ib e d  in  t h i s  
s tu d y  j u s t i f i e s  th e  p h arm aco log ic  study o f  th e  p o s s i b l e
9
v a s o p r e s s o r  and a n a l g e s i c  a c t io n  o f  t h i s  compound (XXVI).
XXV
XXVI
Aminobenzene d e r i v a t i v e s  were found to  p o s s e s s  a n t i ­
t h y r o id  a c t i v i t y .  The most p o te n t  compounds en co u n te red  
in  th e  am inobenzene s e r i e s  were 4 ,4 * -d ia m in o d ip h en y lm eth a n e  
and i t s  t e t r a m e th y l  d e r i v a t i v e ,  t h e s e  were about one f o u r th  
as a c t i v e  as t h i o u r a c i l  and th u s  about tw ic e  as  a c t i v e  as  
t h io u r e a  ( 5 ) .  A com parison o f  th e  s t r u c t u r e s  o f  4 ,4 ! -d ia m in o ­
d ip h en y lm ethan e (XXVII) and th e  compound (XXVIII) d e s c r ib e d  
in  t h i s  s tu d y  shows c l e a n ly  t h a t  the two compounds are  
r e la t e d ,  in  a hom ologous s e n s e .  S in ce  the  oxygen l in k a g e  i s  
i s o s t e r i c  w ith  a m ethy len e  l i n k a g e ,  th e  major d i f f e r e n c e  
in  th e  s t r u c t u r e s  o f  th e s e  two compounds i s  th e  in tr a m o le ­
c u la r  d i s t a n c e  s e p a r a t in g  th e  amino g ro u p s . Such a con­
f i g u r a t i o n a l  s i m i l a r i t y  j u s t i f i e s  the  p harm aco log ic  stud y  





The c h lo r o m e th y l  in t e r m e d ia t e s  ( I ,  XI and I I I )  can  
be u se d  a s  s t a r t i n g  m a t e r ia l s  f o r  p r e p a r a t io n  o f  a r y l e t h y l -  
am ines u s e f u l  in  th e  above i n d i c a t e d  s t u d i e s .  The p rep ara ­
t i o n  o f  4 , 4 1- b i s ( 2 - a m in o e th y l )d ip h e n y l  e th e r  d ih y d r o c h lo r id e  





Guided by th e  th o u g h t t h a t  n a tu r e  prod u ces many p h y s io ­
l o g i c a l l y  a c t i v e  a l k a l o i d s ,  amino a c i d s  and b io g e n ic  am ines  
c o n t a in in g  th e  im id a z o le  r in g  ( p i l o c a r p i n e ,  h i s t i d i n e ,  
h i s t a m i n e ) ,  s im p le  d e r i v a t i v e s  o f  im id a z o l in e  (XXX) had been  
t e s t e d  r e p e a t e d ly  f o r  p h arm aco log ic  a c t i v i t y  (8 )  ( 1 9 ) .  
Severed, o f  th e  d e r i v a t i v e s  in  which R i s  b e n z y l  or hydro­
g e n a te d  b e n z y l  p o s s e s s e d  d e f i n i t e  v a s o d i l a t o r  and hypo­
t e n s i v e  a c t i v i t y  i n  la b o r a t o r y  a n im a ls  and s t im u la t e d  
f u r t h e r  r e s e a r c h  in  t h i s  f i e l d .  I t  I s  n otew orth y  th a t  
2 - b e n z y l - i r n id a z o l in e , P r i s c o l i n e  (XXXI) i s ,  in  a s e n s e ,  a 
s u b s t i t u t e d  p h e n y le th y la m in e ;  a f a c t  th a t  may se r v e  as a 
b a s i s  f o r  u n d e r s ta n d in g  i t s  vasom otor p r o p e r t i e s .
11
XXXI
P r l s c o l l n e  has been  u se d  in  th e  trea tm en t  o f  th e  
a r t h r i t i s ,  and th e  c l i n i c a l  e v id e n c e  i n d i c a t e s  th a t  
P r i s c o l i n e  a c t s  a s  an ad ju vant to  c o n v e n t io n a l  t h e r a p e u t ic  
m easures o f  e s t a b l i s h e d  v a lu e  ( 2 6 ) .
The c l o s e  resem b la n ce  b etw een  the  s t r u c t u r e  o f  P r i s ­
c o l i n e  (XXXII) and a compound (XXXIII) p rep ared  in  t h i s  
i n v e s t I g a t i o n  j u s t i f i e s  th e  p harm aco log ic  stu d y  o f  i t s  
p o s s i b l e  vasom otor e f f e c t .  Furtherm ore, th e  oxygen b r id g e  
a t  th e  p ara  p o s i t i o n  may have an im portant i n f l u e n c e  on i t s  
p h a rm a co lo g ic  e f f e c t s .
XXXIII
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The c h lo r o m e th y l in t e r m e d ia t e s  can a l s o  be u se d  as  
s t a r t i n g  m a t e r ia l s  f o r  p r e p a r a t io n  o f  im id a z o l i n e s ,  by 
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By t h i s  means, 4 , 4 * - b i s ( 2 - m e t h y le n e - 2 - im l d a z o l in e ) -  
d ip h e n y l  e t h e r  d ih y d r o c h lo r id e  has been p rep a red . Phar­
m a c o lo g ic  t e s t i n g  o f  th e  compound a lo n g  th e  l i n e s  in d i c a t e d  
in  th e  above d i s c u s s i o n ,  i s  c u r r e n t ly  in  p r o g r e s s .
1 3
EXPERIMENTAL
P r e p a r a t i o n  o f  4 , 4 ! - B i s ( c h lo r o m e t h y l ) d ip h e n y l  E t h e r . -  
The method d e s c r i b e d  by Tomita and Kimura was employed w i th  
some m o d i f i c a t i o n s  ( 2 3 ) .  D iphenyl e t h e r  10 g .  ( 0 .0 5 9  m ole)  
was mixed w i t h  15 g .  o f  g l a c i a l  a c e t i c  a c i d ,  15 g .  o f  40$  
aqueous s o l u t i o n  o f  form aldehyde and 1 3 . 7  g .  o f  85$ p h o sp h o r ic  
a c i d .  The m ix tu re  was s t i r r e d  m e c h a n ic a l l y  f o r  f i v e  hours  
w h i l e  a r a p i d  stream .of dry hydrogen c h l o r i d e  was in t r o d u c e d .  
At the  end o f  f i v e  h o u r s ,  the  m ix tu re  was poured  i n t o  300 ml.  
o f  i c e  w ater  and shaken w ith  e t h e r .  The e t h e r  l a y e r  was 
s e p a r a t e d  and th o r o u g h ly  washed w i t h  20$ sodium carbon ate  
s o l u t i o n .  The e t h e r  l a y e r  was d r i e d  w ith  anhydrous sodium 
s u l f a t e  and c o n c e n t r a t e d  by com p le te  d i s t i l l a t i o n  o f  th e  
e t h e r .  The r e s i d u a l  o i l  was d i s t i l l e d  under re d u ced  p r e s s u r e  
a t  1 . 5  mm. and the  f r a c t i o n  b o i l i n g  a t  1 6 5 -1 7 5 °  was c o l l e c t e d .  
The d i s t i l l a t e  s o l i d i f i e d  on c o o l i n g  t o  a w h i te  s o l i d .  A f t e r  
r e c r y s t a l l i z a t i o n  from S k e l l y - s o l v e  B or 95$ e t h a n o l ,  6 . 8  g .  
o f  4 , 4 1- b i s ( c h l o r o m e t h y l )d ip h en y l  e t h e r  ( 4 2 . 7 $  o f  t h e o r e t i c a l  
y ie ld )  m .p .1 6 2 - 4 °  ( r e p o r t e d  6 1 - 3 ° ) ,  was o b ta in e d  ( 2 3 ) .
P r e p a r a t i o n o f  1 , 3 - B i s ( 4 - c h lo r o m e th y lp h e n o x y )p ropane . -
1 , 3 -D iphenoxypropane,  45 .7 .  g .  ( 0 . 2  m o le ) ,  was mixed w ith  
200 ml.  o f  p e tro leu m  e t h e r ,  50 g .  o f  g l a c i a l  a c e t i c  a c i d ,
^ A l l  m e l t i n g  p o i n t s  were d eterm in ed  on F i s h e r  m e l t in g  
p o i n t  b l o c k  and were u n c o r r e c t e d .
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50 g .  o f  40$ aqueous s o l u t i o n  o f  form aldehyde and 46 g .  o f  
85$  p h o s p h o r ic  a c i d .  The m ix tu re  was s t i r r e d  m e c h a n ic a l l y  
f o r  e i g h t  hours  w h i le  a r a p i d  stream o f  dry hydrogen c h l o r i d e  
was i n t r o d u c e d  and th e  tem p eratu re  was k e p t  a t  9 0 -9 5 ° •
At th e  end o f  th e  e i g h t - h o u r  p e r i o d ,  th e  m ix tu re  was poured  
i n t o  1 1 ,  o f  i c e  w ater .  The s o l i d  mass was c a r e f u l l y  ground  
t o  powder form i n  a mortar and suspended  i n  200 ml. o f  
p e tr o le u m  e t h e r .  The s u s p e n s io n  wan shaken f o r  one hour  
and th en  f i l t e r e d .  The s o l i d  m a t e r i a l  on th e  f i l t e r  was 
washed t h r i c e  w i t h  20 ml. p o r t i o n s  o f  p e tro le u m  e t h e r  and then  
t w i c e  w i th  50 ml. o f  w ater .  The r e s i d u e  was then  r e c r y s t a l ­
l i s e d  from csrbon  t e t r a c h l o r i d e ,  - a  w h ite  powder, 2 2 .8  g.
(3 5 $  o f  t h e o r e t i c a l  y i e l d ) ,  m.p. 1 2 6 - 7 ° ,  was o b ta in e d .
A nal .  C alcd .  f o r  C^HlLQClgOg: 2 1 .8 0 ;  Found;
C l,  2 2 .0 5
P r e p a r a t io n  o f  1 t 5 - B i s ( 4 - c h l o r o m e t h y l p h e n o x y ) p e n t a n e . -  
The 1 , 5 -d ip h en o x y p e n ta n e  was prepared  by th e  method d e s c r ib e d  
by von Braun and S t e i n d o r f f  ( 7 ) .  1 , 5 - D ic h lo r o p e n ta n e ,  1 4  g.
( O . l m o l e ) ,  was m e c h a n ic a l ly  s t i r r e d  under r e f l u x  f o r  30 
hours  w ith  sodium p h e n o la t e  58 g .  ( 0 . 5  m ole)  i n  580 ml.  o f  
95$  e t h a n o l .  The u n r e a c t e d  1 , 5 - d ic h l o r o p e n t a n e  i n  the  
r e s u l t i n g  m ix tu re  was removed by steam d i s t i l l a t i o n .  The 
r e s i d u e  was c o o l e d  and 1 , 5 -d ip h en oxypentane  began t o  c r y s ­
t a l l i s e  out as  w h i te  c r y s t a l s .  I t  was f i l t e r e d  and r e c r y s ­
t a l l i z e d  from 95$ e t h a n o l , - 1 9 . 2  g .  (75$ o f  t h e o r e t i c a l  
y i e l d ) ,  m.p. 4 8 - 9 °  ( r e p o r t e d  m.p. 4 8 - 9 ° )  ( 7 ) .
15
1 , 5 -D ip h en o x y p en ta n e ,  2 5 . 6  g. ( 0 . 1  m o le ) ,  was mixed  
w i t h  25 g.  o f  g l a c i a l  a c e t i c  a c i d ,  25 g .  o f  40$ aqueous  
s o l u t i o n  o f  form aldehyd e ,  and 23 g .  o f  35$ p h o sp h o r ic  a c i d .
The m ix tu re  was s t i r r e d  m e c h a n ic a l ly  f o r  f i v e  hours  w h i l e  
a r a p i d  stream  o f  dry hydrogen  c h l o r i d e  was in t r o d u c e d  and 
t h e  tem p eratu re  was k ep t  a t  9 0 - 5 ° .  At th e  end o f  f i v e  h ours ,  
t h e  m ix tu re  was poured i n t o  1 1 .  o f  i c e  w a ter .  The aqueous  
l a y e r  was d e c a n te d  and th e  p a s t y  mass was s t i r r e d  w i th  a  
f r e s h  500 ml. p o r t i o n  o f  i c e  water .  The aqueous l a y e r  was 
a g a in  d e c a n te d .  In a s i m i l a r  way, 500 ml. o f  10$ sodium  
c a r b o n a te  s o l u t i o n  was u s e d  t w ic e  and then  water was a g a in  
u s e d .  The p a s t y  mass was th e n  d i s s o l v e d  i n  warm S k e l l y -  
s o l v e  B and f i l t e r e d .  The w h ite  c r y s t a l s  t h a t  formed on 
c o o l i n g  were r e c r y s t a l l i z e d  t w i c e  from S k e l l y - s o l v e  B, - 7 . 8  g .  
(2 2 $  o f  t h e o r e t i c a l  y i e l d ) ,  m.p.  6 5 . 5 - 6 6 . 5 ° .
A na l .  C a lcd .  f o r  C1 9 H2 2 C12 ° 2 : C1» 2 0 .0 7 ;  Found;
C l ,  2 0 .0 6
P r e p a r a t io n  o f  4 . 4 1- B i s ( cy a n o m eth y l) d ip h e n y l  E t h e r . -  
The method d e s c r i b e d  by Tomita end Kimura was u s e d  ( 2 3 ) .
4 , 4 * - B i s ( c h l o r o m e t h y l ) d ip h e n y l  e t h e r ,  10 g. ( 0 .0 5 9  m o le ) ,  
was r e f l u x e d  w i t h  a m ix tu re  o f  40 ml.  o f  95$  e t h a n o l ,
7 g .  o f  sodium c y a n id e  and 20 ml. o f  w a ter .  A f t e r  b o i l in g -  
under  r e f l u x  f o r  fo u r  h o u r s ,  the  a l c o h o l  and water  were 
d i s t i l l e d  o f f  under reduced  p r e s s u r e .  The r e s i d u e  was 
ta k e n  up in  w ater  and ex tr a c te d ,  w ith  n i t r o b e n z e n e .  The 
n i t r o b e n z e n e  l a y e r  was separated, and d r i e d  w i th  10 g .  o f  
anhydrous sodium s u l f a t e .  The n i t r o b e n z e n e  was th e n  removed
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by d i s t i l l a t i o n  under redu ced  p res su r e*  The r e s i d u e  was 
d i s t i l l e d  a t  3 ram, p r e s s u r e  and th e  f r a c t i o n  b o i l i n g  between  
2 0 0 - 2 2 7 °  was c o l l e c t e d .  The d i s t i l l a t e  s o l i d i f i e d  i n t o  a 
w h i te  mass and was r e c r y s t a l l i z e d  from 95p e t h a n o l , - 8  g.  
(54.7^o o f  t h e o r e t i c a l  y i e l d ) ,  m.p. 5 3 -5 5 °  ( r e p o r t e d  m.p.  
5 3 - 6 ° )  ( 2 3 ) .
P r e p a r a t io n  o f  1 , 5 - B i s (4—cyanom ethy lphenoxy)p ro p a n e . -  
(Method I )  1 , 3 - B i s ( 4 - c h l o r o m e t h y l p h e n o x y )propane,  6 .5  g .  
( 0 . 0 2  m o le ) ,  was r e f l u x e d  w i th  a m ix tu re  o f  95p e t h a n o l ,
3 . 5  g .  o f  sodium c y a n id e ,  and 3.0 ml. o f  w a te r .  A f t e r  
b o i l i n g  under r e f l u x  f o r  fo u r  h o u r s ,  th e  a l c o h o l  and water  
Y^ere d i s t i l l e d  o f f  under re d u ced  xeressure.  The r e s i d u e  was 
tahen  up i n  50 ml.  o f  waiter, f i l t e r e d  and th e  r e s u l t i n g  
c r y s t a l l i n e  m a t e r i a l  was washed w ith  wa.ter. I t  was then  
d i s s o l v e d  i n  a b s o l u t e  e t h a n o l  and d e c o l o r i z e d  w ith  a c t i v a t e d  
carbon .  Upon c o o l i n g ,  w h i te  c r y s t a l s  formed and were 
r e c r y s t a l l i z e d  from a b s o lu t e  e t h a n o l , -m .p .  1 1 2 - 3 ° ,  2 .9  g .
(41% o f  t h e o r e t i c a l  y i e l d ) .
P r e p a r a t io n  o f  1 . 5 - B i s ( 4 -cy a n o m e th y lp h e n o x y )o ro p a n e . -  
(Method. I I )  1 , 3 -D ic h lo r o p r o p a n e , 1 1 .3  g .  ( 0 . 1  m o le ) ,  was 
m e c h a n i c a l l y  s t i r r e d  under r e f l u x  f o r  30 hours  w ith  sodium 
e t h o x i d e  1 3 . 6  g .  ( 0 . 2  mole)  and p - h y d r o x y p h e n y l a c e t o n i t r i l e ,  
2-6,6 g .  ( 0 . 2  m o l e ) ,  i n  270 ml. o f  a b s o l u t e  e t h a n o l .  The 
r e s u l t i n g  m ix tu re  was then  cooled, and sodium c h l o r i d e  and 
c r y s t a l l i n e  1 , 3 - b i s ( 4 - c y a n o m e t h y lp h e n o x y )propane s e p a r a te d .  
The m ix tu re  was f i l t e r e d ,  and th e  p r e c i p i t a t e  suspended i n  
70 ml.  o f  w a te r .  The s u s p e n s io n  was then  f i l t e r e d  and the
p r e c i p i t a t e  was d i s s o lv e d ,  i n  9b% e t h a n o l  and d e c o l o r i z e d
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w i t h  a c t i v a t e d  carbon .  Upon c o o l i n g ,  w h i te  c r y s t a l s  
form ed and were r e c r y s t a l l i z e d  from 95$ e t h a n o l , -m .p .
1 1 3 - 4 ° ,  1 8 , 4  g .  (60$  o f  t h e o r e t i c a l  y i e l d ) .
The p - h y d r o x y p h e n y l a c e t o n i t r i l e  u s e d  i n  t h i s  p r o c e ­
dure was p rep a r e d  by method d e s c r i b e d  by Fourneau ( 1 2 ) .
A nal .  C a lcd .  f o r  9 . 1 5 ;  Found;
N, 9 . 0 6
P r e p a r a t io n  o f  1 . 5 - B i s ( 4 - cyanom ethy lphenoxy)p e n t a n e , -  
(Method I )  1 , 5 - B i s ( 4 - c h lo r o m e t h y lp h e n o x y )p e n t a n e , 7 .1  g .
( 0 . 0 2  m o le ) ,  was r e f l u x e d  w i th  a  m ixture  o f  40 ml.  o f  
9 5 $  e t h a n o l ,  3 . 5  g .  o f  sodium cy a n id e  and 10 ml.  o f  w a te r .  
A f t e r  b o i l i n g  under r e f r u x  f o r  fo u r  h o u r s ,  th e  a l c o h o l  and 
w ater  were d i s t i l l e d  o f f  under reduced  p r e s s u r e .  The r e s i ­
due was ta h e n  up i n  50 ml. o f  w a ter ,  f i l t e r e d  and the  
r e s u l t i n g  c r y s t a l l i n e  m a t e r i a l  was washed w ith  w a te r .  I t  
was th e n  d i s s o l v e d  i n  a b s o l u t e  e t h a n o l  and d e c o l o r i z e d  
w i t h  a c t iv a t e d ,  carbon .  White c r y s t a l s  formed upon c o o l i n g ,  
and were r e c r y s t a l l i z e d  from a b s o l u t e  e t h a n o l , -  3 . 1  g .
(45$  o f  t h e o r e t i c a l ,  y i e l d ) ,  m.p. 9 3 - 4 ° .
P r e p a r a t io n  o f  1 . 5 - B i s ( 4 - c y a n o m e th y lp h e n o x y ) p e n t a n e . -  
(Method I I )  1 , 5 -D i c h lo r o p e n ta n e ,  1 4 .1  g .  ( 0 . 1  m o le ) ,  was 
m e c h a n i c a l l y  s t i r r e d  under r e f l u x  f o r  30 hours  w i th  sodium 
e t h o x i d e ,  1 3 . 6  g .  ( 0 . 2  m o le ) ,  and. p - h y d r o x y p h e n y l a c e t o n i t r i l e ,  
2 6 . 6  g .  ( 0 . 2  m o l e ) ,  i n  270 ml.  o f  a b s o lu t e  e t h a n o l .  The 
r e s u l t i n g  m ix tu re  was c o o l e d  and sodium c h l o r i d e  and 1 , 5 -  
b i s ( 4 - cy a n om eth y lp henoxyJp en tan e  s e p a r a te d  as a c r y s t a l l i n e  
m ass .  The m ixture  was f i l t e r e d  and. the  p r e c i p i t a . t e  was
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th e n  su sp en ded  i n  70 ml.  o f  w a te r .  The s u s p e n s io n  was 
f i l t e r e d  and the  p r e c i p i t a t e  was d i s s o l v e d  in  95$  e t h a n o l  
and d e c o l o r i z e d  w i t h  a c t i v a t e d  carbon .  Upon c o o l i n g ,  
w h i te  c r y s t a l s  formed and were r e c r y s t a l l i z e d  from 95$  
e t h a n o l , - m . p .  9 3 - 4 ° ,  1 8 . 3  g .  (55$  o f  t h e o r e t i c a l  y i e l d ) .
A n a l .  C alcd .  f o r  2^2* Q.38; Found:
N, 8 . 1 4 ,  8 . 1 8
P r e p a r a t io n  o f  4 , 4 1- B i s ( a m id i n o m e t h y l ) d ip h e n y l  E th er  
D i h y d r o c h l o r i d e . -  Dry hydrogen c h l o r i d e  was p a s s e d  i n t o  
a s o l u t i o n  o f  15 g .  ( 0 . 0 6  mole)  o f  th o r o u g h ly  d r i e d  
4 , 4 * - h i s ( cy a n o m eth y lJ d ip h e n y l  e t h e r  in  8 . 3  g,  o f  a b s o l u t e '  
e t h a n o l  and 20 ml.  o f  n i t r o b e n z e n e  c o n ta in e d  in  a one-  
l i t e r  t a r e d  s u c t i o n  f l a s k  surrounded by a f r e e z i n g  m ixture  
o f  i c e  and s a l t ,  u n t i l  an i n c r e a s e  i n  w e igh t  o f  5 . 5  g .
( 0 . 1 5  m o le )  was o b t a in e d .  The m ix tu re  was t r a n s f e r r e d  t o  
a p r e s s u r e  b o t t l e ,  s to p p e r e d  t i g h t l y  and a l lo w e d  t o  s ta n d  
a t  room tem p eratu re  f o r  seven  d a y s .  A p a rt  o f  the  m ixture
s e t  t o  a s o l i d  mass.
The s o l i d  c r y s t a l l i n e  mass o f  i m i d o e s t e r  h y d r o c h lo r id e  
was f i l t e r e d ,  p la c e d  in  a s e a l e d  tube  w ith  100 ml.  o f  14$  
e t h a n o l i c  ammonia and shaken f o r  5 hours  a t  a  tem perature  
o f  35—4 5 ° .  The r e s u l t i n g  s o l u t i o n  was ev a p o ra te d  under  
r e d u c e d  p r e s s u r e  t o  about o n e - h a l f  o f  i t s  o r i g i n a l  volume.  
A f t e r  d e c o l o r i z a t i o n  w i th  a c t i v a t e d  carbon and f i l t r a t i o n ,  
th e  s o l u t i o n  was t r e a t e d  w ith  anhydrous e th e r  w h i le  warm 
u n t i l  i t  became c lo u d y .  On c o o l i n g ,  a c r y s t a l l i n e  powder 
s e p a r a t e d .  The c r y s t a l s  were d i s s o l v e d  in  h o t  a b s o lu te
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e t h a n o l  and r e p r e c i p i t a . t e d  w i th  anhydrous e t h e r , -  w h i te  
c r y s t a l l i n e  s o l i d ,  m.p, 2 9 2 -4 °  w i th  d e c o m p o s i t io n ,  y i e l d
5 . 5  g .  (27^ o f  t h e o r e t i c a l  y i e l d ) *
The f r e e  amidine was o b ta in e d  by t r e a t i n g  th e  amidine  
h y d r o c h l o r i d e  w i th  10^ sodium h y d r o x i d e , -  w h i te  s o l i d ,  
m .p. 1 5 5 - 6 ° .
A n a l .  Calcd .  f o r  0^: N, 1 9 .8 5 j  Found;
N, 1 9 . 3 2
P r e p a r a t i o n  o f  1 , 5 - B i s (4—am id inom ethy lph en oxy)propane  
D i h y d r o c h l o r i d e . -  Dry hydrogen c h l o r i d e  was p a s s e d  i n t o  a  
s o l u t i o n  o f  22 g .  ( 0 . 0 7 2  m ole)  o f  th o r o u g h ly  d r i e d  1 , 3 - b i s -  
( 4 -cyan om eth y lp henoxy)propan e  in  10 g .  o f  a b s o l u t e  e t h a n o l  
and 20 ml.  o f  n i t r o b e n z e n e  c o n t a in e d  i n  a o n e - l i t e r  t a r e d  
s u c t i o n  f l a s k  surrounded by a f r e e z i n g  m ixture  o f  i c e  and  
s a l t ,  u n t i l  an i n c r e a s e  in  w e ig h t  o f  6 . 6  g. ( 0 . 1 8  mole)  
r e s u l t e d  ( 1 ) .  The m ix tu re  was t r a n s f e r r e d  t o  a p r e s s u r e  
b o t t l e ,  s to p p e r e d  t i g h t l y  and a l lo w e d  t o  s ta n d  a t  room 
tem p e ra tu re  f o r  seven  d a y s .  A p a r t  o f  th e  m ix tu re  s e t  t o  
a s o l i d  mass.
The s o l id ,  c r y s t a l l i n e  mass o f  imid_oester h y d r o c h lo r id e  
was f i l t e r e d ,  p la c e d  in  a s e a l e d  tube  w ith  100 ml. o f  14/a 
e t h a n o l i c  ammonia and shaken f o r  5 hours at  a tem perature  
o f  3 5 - 4 5 ° .  The r e s u l t i n g  s o l u t i o n  was e v a p o r a ted  under  
r e d u c e d  p r e s s u r e  t o  about o n e - h a l f  o f  i t s  o r i g i n a l  volume.  
A f t e r  d e c o l o n i z a t i o n  w ith  a c t i v a t e d  carbon and f i l t r a t i o n ,  
th e  s o l u t i o n  was t r e a t e d  w ith  anhydrous e t h e r  w h i le  warm 
u n t i l  i t  became c lo u d y .  On c o o l i n g ,  a c r y s t a l l i n e  s o l i d
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s e p a r a t e d .  The c r y s t a l s  were d i s s o l v e d  in  hot  a b s o l u t e  
e t h a n o l  and r e p r e c i p i t a t e d  w i th  anhydrous e t h e r , -  w h ite  
c r y s t a l l i n e  s o l i d ,  m.p. 2 8 8 -2 9 0 °  w i th  d e c o m p o s i t io n ,  
y i e l d  8 . 3  g .  (28/6 o f  t h e o r e t i c a l  y i e l d ) .
The f r e e  amidine was o b ta in e d  by t r e a t i n g  th e  amidine  
h y d r o c h l o r i d e  w i th  10$  sodium h y d r o x i d e , -  w h i te  s o l i d ,  
m .p. 2 1 5 - 7 ° .
A nal .  C alcd .  f o r  N, 1 6 . 4 6; Found:
N, 1 6 . 3 0
P r e p a r a t io n  o f  1 . 5 - B i s ( 4 -a m ld in o m e th y lp h en o x y )p en ta n e  
D ih y d r o c h lo r id .e . -  Dry hydrogen c h l o r i d e  was p a s s e d  i n t o  a 
s o l u t i o n  o f  18 g .  ( 0 . 0 5 4  m ole)  o f  th o r o u g h ly  d r i e d  1 , 5 - b i s -  
( 4 - cyanom ethy lp h en oxy)p en tan e  in  7 .5  g .  o f  a b s o lu t e  e t h a n o l
a.nd 20 ml.  o f  n i t r o b e n z e n e  c o n t a in e d  i n  a o n e - l i t e r  tarred 
s u c t i o n  f l a s k  surrounded  by a f r e e z i n g  m ix tu re  o f  i c e  and 
s a l t ,  u n t i l  an in crea .se  in  w e ig h t  o f  4 . 9  g .  ( 0 .1 3 5  mole)  
r e s u l t e d . .  The m ix tu re  was t r a n s f e r r e d  t o  a p r e s s u r e  
b o t t l e ,  s to p p e r e d  t i g h t l y  and. a l lo w e d  t o  s ta n d  a t  room 
tem p era tu r e  f o r  seven  days .  A p a r t  o f  the  m ixture  s e t  t o  
a s o l i d ,  mass.
The s o l i d  c r y s t a l l i n e  mass o f  i m i d o e s t e r  l^ b ro  c h l o r i d e  
was f i l t e r e d ,  placed, in  a s e a l e d  tube w i th  100 ml. o f  
14$  e t h a n o l i c  ammonia and shaken f o r  5 hours  a t  a tem perature  
o f  35 -45°*  The r e s u l t i n g  s o l u t i o n  was ev a p o r a te d  under  
r e d u c e d  p r e s s u r e  t o  about o n e - h a l f  o f  i t s  o r i g i n a l  volume.  
A f t e r  d e c o l o n i z a t i o n  w ith  a c t i v a t e d  carbon and f i l t r a t i o n ,  
t h e  s o l u t i o n  was t r e a t e d  w i th  anhydrous e t h e r  w h i le  warm
21
u n t i l  i t  1 6 0 0 1 1 1 6  c loudy* On c o o l i n g ,  a c r y s t a l l i n e  powder 
se p a r a te d *  The c r y s t a l s  were d i s s o l v e d  i n  hot  a b s o l u t e  
e t h a n o l  and r e p r e c i p i t a t e d  w i th  anhydrous e t h e r , -  w h i te  
c r y s t a l l i n e  s o l i d ,  m.p. 2 9 5 -7 °  w ith  d e c o m p o s i t io n ,  y i e l d
6 . 2  g .  (26$  o f  t h e o r e t i c a l  y i e l d ) .
The f r e e  amidine was o b ta in e d  by t r e a t i n g  the  amidine  
h y d r o c h i o r i d e  w i t h  10$ sodium h y d r o x i d e , -  w h i te  s o l i d ,  
m.p. 1 6 6 - 7 ° .
A na l .  C a lcd .  f o r  Con H ^ N .O . :  N, 1 5 .2 1 :  Found:
N, 1 5 . 1 6
P r e p a r a t io n  o f  4 , 4 ! - B i s ( 2 - d i e t h y la m in o e t h o x y m e t h y l ) -  
d ip h e n y l  E ther  D ih y d r o c h lo r id e . -  4 , 4 * - B i s ( c h lo r o m e t h y l ) -  
d ip h e n y l  e t h e r ,  10 g .  ( 0 .0 3 7  m o le ) ,  and 1 0 . 4  g .  ( 0 .0 7 4  
m ole)  o f  sodium d ie t h y l a m in o e t h o x id e  were d i s s o l v e d  i n  
100  ml. o f  dry t o l u e n e  and r e f l u x e d  f o r  12  h o u rs .  The 
t o l u e n e  was removed by d i s t i l l a t i o n  under red u ced  p r e s s u r e  
and 20 ml.  o f  10$  sodium h y d ro x id e  was added to  th e  r e s i d u e  
and th e  m ixture  e x t r a c t e d  th r e e  t im e s  w i th  20 ml.  o f  e t h e r .  
The e t h e r  e x t r a c t  was shaken tw ic e  w i th  20 ml. o f  10$  
h y d r o c h l o r i c  a c i d .  Four grams o f  sodium hydrox ide  p e l l e t s  
were added t o  th e  a c i d  e x t r a c t  and the  f r e e  b a s i c  e t h e r  
was e x t r a c t e d  w i th  two 20 ml.  p o r t i o n s  o f  e t h e r .  The 
e t h e r  s o l u t i o n  was d r i e d  w i th  anhydrous sodium s u l f a t e  and 
th e  e t h e r  was removed, under reduced  p r e s s u r e .  The resid .ue  
was th e n  d i s t i l l e d ,  under red.uced p r e s s u r e  and. t h a t  f r a c t i o n  
d i s t i l l i n g  over  a t  2 3 0 - 5 ° ,  2 mm. was c o l l e c t e d .  The
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d i s t i l l a t e  was ta k e n  up w ith  dry a b s o l u t e  e t h a n o l  s a t u r a t e d  
w it h  hydrogen  c h l o r i d e  g a s .  Dry e t h e r  was added, a s o l i d  
h y g r o s c o p i c  p r e c i p i t a t e  was formed. The p r e c i p i t a t e  was 
f i l t e r e d  in  a dry atmosphere ( u s i n g  a d e s i c c a t o r ) ,  and 
r e c r y s t a l l i z e d  from a c e t o n e , -  w h i te  c r y s t a l l i n e  s o l i d ,  
m .p .  1 5 0 - 1 ° ,  y i e l d  11 g .  ( 5 9 .4 $  o f  t h e o r e t i c a l  y i e l d ) .
A nal .  C a lcd .  f o r  Cg6H42Cl2N203 : N, 5 .5 9 ;  Found:
K, 5 .7 8
P r e p a r a t i o n  o f  4 ,  4 1 - B i s ( 2 -a m in o e th y l  )d lp h e n y l  E ther  
D i h y d r o c h l o r i d e . -  4 , 4 * - B i s ( c y a n o m e t h y l )d ip h e n y l  e t h e r ,
6 . 2  g .  ( 0 . 0 2 5  m o le ) ,  was d i s s o l v e d  i n  75 ml* o f  methanol  
c o n t a i n i n g  15$  o f  ammonia. Raney N ic k e l  3 .1  g .  was added  
t o  the  s o l u t i o n  and th e  m ixtu re  was p l a c e d  i n  th e  g l a s s  
l i n e r  o f  a. h ig h  p r e s s u r e  r e a c t i o n  v e s s e l .  I t  was shaken  
f o r  3 h o u r s  a t  6 0 -5 °  under a p r e s s u r e  o f  hydrogen o f  
1100 p s i .  A f t e r  th e  bomb had been  c o o l e d  and opened, the  
c o n t e n t s  were f i l t e r e d  through  a l a y e r  o f  a c t i v e  c h a r c o a l  
on f i l t e r  p aper , ,  and washed t w i c e  w i t h  25 ml.  o f  m ethanol .  
The f i l t r a t e  was d i s t i l l e d  under redu ced  p r e s s u r e  t o  
remove m eth a n o l .  The r e s i d u e  was d i s t i l l e d  under reduced  
p r e s s u r e  and t h e  f r a c t i o n  d i s t i l l i n g  between 1 7 0 - 5 °  at  
3 mm. was c o l l e c t e d .
The d i s t i l l a t e  was taken up w ith  a b s o lu te  e th a n o l  
s a t u r a t e d  w i th  dry hydrogen c h l o r i d e .  A w h ite  c r y s t a l l i n e  
powder was p r e c i p i t a t e d  upon a d d i t i o n  o f  anhydrous e t h e r .  
The s o l i d  was r e c r y s t a d l i z e d  from a b s o lu t e  e t h a n o l  and dry 
e t h e r , -  w h i te  c r y s t a l l i n e  powder, m.p. 2 9 5 -7 °  w i th  s l i g h t
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d e c o m p o s i t io n ,  y i e l d  6 . 5  g.  (79% o f  t h e o r e t i c a l  y i e l d ) .
The Haney N i c k e l  u sed  in  the  above p rocedu re  was 
p r e p a r e d  a c c o r d in g  t o  th e  method d e s c r i b e d  by Covert  and 
A dkins  ( 1 1 ) .
Anal C alcd .  f o r  C1 6 B22C12N2 ° : 11 > 8 ' 51; Found:
N, 8 . 4 7 ,  8 . 5 4
P r e p a r a t io n  o f  4 ,  4 f - B i s  ( c a r b o e th o x y m e th y l ) d ip h en y l  
E t h e r . -  The e s t e r  was prepared  by r e f l u x i n g  f o r  th r e e  
h ours  a m ix tu re  o f  6 g. ( 0 .0 2 1  m ole)  o f  4 , 4 1- b i s ( carboxy-  
m e t h y l )d ip h e n y l  e t h e r ,  120 ml. o f  a b s o l u t e  e t h a n o l  and 3 g .  
o f  c o n c e n t r a t e d  s u l f u r i c  a c i d .  The e s t e r  was i s o l a t e d  by 
d i s t i l l i n g  o f f  70 ml.  o f  e t h a n o l  under redu ced  p r e s s u r e ,  
d i l u t i n g  t h e  r e s i d u e  w ith  100 ml. o f  w ater ,  s e p a r a t i n g  
and e x t r a c t i n g  the  aqueous l a y e r  t w i c e  w ith  25 ml.  p o r t i o n s  
o f  e t h e r .  The combined e t h e r  l a y e r s  were washed w i th  10 
ml. o f  5% sodium ca r b o n a te  s o l u t i o n  and d r i e d  w i th  anhy­
drous sodium s u l f a t e .  A f t e r  f i l t r a t i o n ,  the  e t h e r  was 
removed by d i s t i l l a t i o n  and th e  r e s i d u e  was d i s t i l l e d  
under red u ced  p r e s s u r e ,  th e  p o r t i o n  b o i l i n g  a t  2 0 5 - 8 °  
a t  3 mm, was c o l l e c t e d ,  5 g .  {70% o f  t h e o r e t i c a l  y i e l d ) .
A nal .  C alcd .  f o r  020H220 5 : C, 7 0 .1 7 ;  H, 6 . 4 8 .
Found: C, 7 1 .2 6 ;  H, 6 .9 0
P re p a r a t io r g o j f  4 ,  4 1 - B i s  ( g - m e t h y l e n e - 2 - i m i d a z o l i n e  ) -  
d ip h e n y l  E th er  D i h y d r o c h l o r i d e . -  A m ixture  o f  4 g.  ( 0 .0 1 1 7  
m ole)  o f  4 , 4 ! - b i s ( c a r b o e th o x y m e th y l ) d ip h en y l  e t h e r  and 
5 . 8  g. ( 0 . 0 9 6  m ole)  o f  anhydrous e th y le n e d ia m in e  was 
h e a t e d  f o r  36 hours  on a steam b a th  in  a s e a l e d  tub e .
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The e x c e s s  e t h y le n e d ia m in e  was then removed by d i s t i l l a ­
t i o n  under r e d u c e d  p r e s s u r e .  The r e s i d u e  c o u ld  n o t  be 
d i s t i l l e d  under vacuum w ith o u t  d e c o m p o s i t io n .  I t  was 
p u r i f i e d  by r e c r y s t a l l i z a t i o n  from dry x y le n e  and a w h i te  
s o l i d ,  m.p. 1 5 3 - 4 ° ,  was o b t a i n e d , -  2 .8  g .  (72% o f  t h e o ­
r e t i c a l  y i e l d ) .
A na l .  Calcd .  f o r  Cg0H22N4 0: N, 1 6 .7 6 ;  Found:
N, 1 6 . 5 8
The h y d r o c h lo r id e  was prepared  by s a t u r a t i o n  o f  a 
x y l e n e  s o l u t i o n  o f  th e  i m i d a z o l i n e  w i th  dry hydrogen  
c h l o r i d e , -  w h i te  p r e c i p i t a t e ,  ra.p. 2 1 2 - 3 ° .
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SUMMARY
The p r o d u c t s  o f  c h lo r o m e t h y la t io n  o f  arom atic  hydro­
c a r b o n s ,  as  e x p e c t e d ,  undergo a var ie t jr  o f  n u c l e o p h i l i c  
s u b s t i t u t i o n  r e a c t i o n s  which mahe p o s s i b l e  t h e i r  c o n v e r s io n  
t o  compounds o f  p h a rm a co lo g ic  i n t e r e s t *
The p r e s e n t  r e s e a r c h  i s  an e x t e n s i o n  o f  a p r e v i o u s  
s tu d y  o f  th e  p r e p a r a t io n  o f  s u b s ta n c e s  o f  p harm aco log ic  
i n t e r e s t  from p r o d u c t s  o f  c h lo r o m e th y la t io n *  The r e a c t i o n s  
by means o f  which  such ch lo r o m e th y l  d e r i v a t i v e s  can be  
c o n v e r t e d  t o  a m id in es  have b een  employed f o r  p r e p a r a t io n  
o f  th e  f o l l o w i n g :
4 , 4 * - b i s ( a m id in o m eth y l ) d ip h e n y l  e t h e r  d ih y d r o c h l o r id e
1 . 3 - b i s ( 4 - am id inom ethy lph en oxy) propane d i h y d r o c h l o r id e  
1 ,  5 -b i s (4 - a m id in o m e t h y lp h e n o x y )p e n ta n e  d ih y d r o c h l o r id e
The s t r u c t u r e s  o f  :
1 . 3 - b i s ( 4 - c h io r o m e th y lp h e n o x y )propane
1 , 5 - b i s ( 4 - c h io r o m e th y lp h e n o x y )pentane
have been  p roved  by s y n t h e s i s  o f  t h e i r  c o r r e sp o n d in g
d i n i t r i l e s  by two d i f f e r e n t  methods as w e l l  as  a n a l y s i s
o f  t h e  products*
R e a c t i o n s  o f  th e  ch lo r o m e th y l  d e r i v a t i v e  w i th  the
sodium s a l t  o f  an a m in o a lco h o l  have been  u sed  f o r  the
p r e p a r a t i o n  o f :
4 , 4 * - b i s ( 2 - d ie t h y l a m i n o e t h o x y m e t h y l ) d ip h en y l  e t h e r  
d ih y d r o c h l o r i d e .
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The c o n v e r s io n  o f  th e  same in t e r m e d ia t e  c h lo r o m e th y l  
d e r i v a t i v e  t o  4 , 4 * - b ± s ( 2 - a m i n o e t h y l ) d ip h en y l  e t h e r  d ih y ­
d r o c h l o r i d e  which i s  o f  p o s s i b l e  i n t e r e s t  as  sympatho­
m im e t ic  a g e n t  has  been  c a r r i e d  o u t .
The p r e p a r a t io n  o f  4 , 4 ' - b i s ( 2 - m e t h y l e n e - 2 - i m i d a z o l i n e ) -  
d ip h e n y l  e t h e r  d i h y d r o c h l o r id e  from the  c h lo r o m e th y l  
d e r i v a t i v e  was a c c o m p l i s h e d  by t r e a tm e n t  o f  th e  4 , 4 * -  
b i s ( c a r b o e t h o x y m e t h y l )d ip h e n y l  e t h e r  which was p rep ared  
from t h e  c h lo r o m e th y l  i n t e r m e d i a t e ,  w i th  e t h y le n e d ia m in e .
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